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Investigation into the impact of active 

humidity control & continuous ventilation on 
school IAQ

Desiccant-cooling technologies targeted

Meets US DOE goal of improving energy 
efficiency and helps to dispel belief that 
desiccant dehumidification systems are too 
costly
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1. Measure the importance of humidity control & 

continuous ventilation
2. Develop baseline IAQ data for schools in hot & 

humid climates
3. Provide data & recommendations for HVAC 

designs for improved schools IAQ
4. Document role of desiccant technologies to 

actively control humidity in schools
5. Provide data for school systems to specify the 

use of desiccant technology
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Technical ApproachTechnical ApproachTechnical Approach
1. Literature review of school IAQ
2. Field investigation of IAQ in 10 non-complaint 

Georgia schools
a. Matched pairs of schools with conventional HVAC 

systems and schools with desiccant cooling HVAC 
systems

b. Continuous monitors placed in each school for CO2, 
temperature, and relative humidity for 
approximately one year

c. Diffusion VOC samplers in classrooms continuously 
for one year, changed approximately every 30 
days.

d. Active samples collected four to six times
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1. VOCs
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5. CO2
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Continuous MonitoringContinuous MonitoringContinuous Monitoring
Continuous monitor placed in 
breathing zone in one 
classroom of each school 
measuring temperature, relative 
humidity, and CO2

Diffusion tubes for VOCs placed 
in the breathing zone in one 
classroom in each school & 
changed approximately every 
30 days.
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Outdoor Air & Exhaust Ducted to Common Return PlenumOutdoor Air & Exhaust Ducted to Common Return Plenum
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Daily CO2 Variation Daily CODaily CO22 Variation Variation 

School E Daily CO2 Variation -- 10/6/99
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Daily CO2 Variation Daily CODaily CO22 Variation Variation 
School Y Daily CO2 Variation Comparing Desiccant System On and Off
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Humidity Level vs Ventilation Rate ModelingHumidity Level Humidity Level vs vs Ventilation Rate ModelingVentilation Rate Modeling
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IHAT Simulation vs. Actual Data: 15 CFM/Student of Outdoor Air (Per ASHRAE 62) 
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IHAT Simulation vs. Actual Data: School G Conventional HVAC
Outdoor Air Rates of 4 cfm/student (actual), 8 cfm/student (simulated) and 15 cfm/student (simulated) 
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Actual Space Humidity with 15 CFM/Student of Outdoor Air 
(With and Without Desiccant Based Dual Wheel Total Energy Recovery)
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Desiccant System On and Off: School R Humidity 8/19 - 8/23/99

50

60

70

80

90

100

110

99
-0

8-
19

99
-0

8-
19

99
-0

8-
19

99
-0

8-
19

99
-0

8-
19

99
-0

8-
20

99
-0

8-
20

99
-0

8-
20

99
-0

8-
20

99
-0

8-
20

99
-0

8-
20

99
-0

8-
20

99
-0

8-
21

99
-0

8-
21

99
-0

8-
21

99
-0

8-
21

99
-0

8-
21

99
-0

8-
21

99
-0

8-
21

99
-0

8-
22

99
-0

8-
22

99
-0

8-
22

99
-0

8-
22

99
-0

8-
22

99
-0

8-
22

99
-0

8-
23

99
-0

8-
23

99
-0

8-
23

99
-0

8-
23

99
-0

8-
23

99
-0

8-
23

Sampling Date

Sp
ac

e 
H

um
id

ity
 L

ev
el

 (g
ra

in
s/

lb
.)

60% Relative
Humidity at
75 degrees

70% Relative
Humidity at
75 degrees

Weekend Shutdown

   Desiccant System On
(15 cfm/student outdoor air)

   Desiccant System Off (0 cfm/student outdoor air)  On 



Student Absenteeism DataStudent Absenteeism DataStudent Absenteeism Data
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Percent Absent 

School Nov98 Dec98 Jan99 Feb99 Mar99 Apr99 May99 Aug99 Sep99 Oct99 Nov99
Avg 

A 5.30 6.00 6.90 6.90 7.30 7.30 7.80 4.20 4.20 5.60 5.60 6.10 

J 3.60 4.10 4.90 4.90 4.80 4.80 4.80 2.80 2.80 3.70 3.70 4.08 

E 4.24 2.20 4.05 6.11 5.72       4.46 

R 3.19 2.46 2.55 4.80 4.31       3.46 

L 5.39 5.70 7.92 6.57  6.26 6.75  3.48   6.01 

P 4.85 3.17 6.35 6.66 6.04    1.29   4.73 

G 2.76 2.89 3.49 3.65  3.81 3.55     3.36 

U 3.91 4.61 4.67 3.30 3.35 4.17 4.92 2.07 2.46 3.06 3.15 3.61 
 



Important FindingsImportant FindingsImportant Findings
Project Goals Met

Measured importance of humidity control & 
ventilation on school indoor air quality
Developed baseline of indoor air quality data for 
schools in hot & humid climates
Provided data & recommendations for more 
energy efficient HVAC designs for improving 
indoor air quality in schools
Documented role of desiccant technologies to 
actively control humidity in schools
Provided data for school systems to justify 
specification of desiccant systems 
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Important FindingsImportant FindingsImportant Findings
Found statistical significance of the importance of 
adequate ventilation demonstrates the importance 
of HVAC system design integrating desiccant 
cooling systems with conventional HVAC system 
components

Demonstrated the importance of design for the 
integration of desiccant systems with conventional 
HVAC system components

Demonstrated the importance of training for 
building specifiers & contractors and for facility 
maintenance staff on the purpose and operation & 
maintenance of desiccant technologies
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Importance to Integrated 
Energy Systems Program
Importance to Integrated Importance to Integrated 
Energy Systems ProgramEnergy Systems Program

Meets goals to improve energy efficiency

Justifies the “up-front” expense of using desiccant 
cooling technologies

Demonstrates the importance of HVAC system 
design integrating desiccant cooling systems with 
conventional HVAC system components

Shows the need for training of building contractors 
and specifiers and school facility and maintenance 
staff on the purpose and operation & maintenance 
of desiccant cooling systems
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Cooperative EffortsCooperative EffortsCooperative Efforts
ASHRAE Proposal in Progress

Continuation to look at the impact of intervention technologies on 
school indoor environments and student health

Joint Projects with Emory University Medical 
School

Investigate the impact of indoor environmental exposures on asthma 
Development of the first generation of a real-time exposure & lung 

function monitoring system

Joint Project with Semco Inc
Investigate the ability of a co-sorption wheel desiccant system to 

remove airborne contaminants from outside and recirculated 
supply air
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Cooperative EffortsCooperative EffortsCooperative Efforts
Co-Sorption Desiccant Wheel System

Market opportunity for active desiccant systems
Demonstrate that they have the ability to remove significant amounts 

of contaminants while simultaneously dehumidifying outdoor and 
building return airstreams
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Research shows that 15% to 95% of many airborne gaseous 
contaminants can be removed.

Contaminant removal efficiency varies depending on the 
individual contaminant (poor removal of ozone), the 
ambient humidity levels, and the regeneration temperature
(higher removal at higher temperatures.) 
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